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1 (1) GENERAL INFORMATION : 
2 

3 (i) APPLICANT: Hewick, Rodney M. 

4 Wang, Jack H. 

5 Wozney, John M. 

6 Celeste, Anthony J. 
7 

8 (ii) TITLE OF INVENTION: Bone and Cartilage Inductive Proteins 
9 

10 (iii) NUMBER OF SEQUENCES: 14 
11 

12 (iv) CORRESPONDENCE ADDRESS: 

13 (A) ADDRESSEE: Legal Affairs, Genetics Institute, Inc. 

14 (B) STREET: 87 CambridgePark Drive 

15 (C) CITY: Cambridge 

16 (D) STATE: MA 

17 (E) COUNTRY: USA 

18 (F) ZIP: 02140 
19 

20 (v) COMPUTER READABLE FORM: 

21 (A) MEDIUM TYPE: Floppy disk 

22 (B) COMPUTER: IBM PC compatible 

23 (C) OPERATING SYSTEM: PC-DOS/MS-DOS 

24 (D) SOFTWARE: Patentln Release #1.0, Version #1.25 
25 

26 (vi) CURRENT APPLICATION DATA: 

27 (A) APPLICATION NUMBER: US 07/800,364 

28 (B) FILING DATE: 26-NOV-1991 

29 (C) CLASSIFICATION: 
30 

31 (viii) ATTORNEY/AGENT INFORMATION: 

32 (A) NAME: Kapinos, Ellen J. 

33 (B) REGISTRATION NUMBER: 32,245 

34 (C) REFERENCE/DOCKET NUMBER: GI 5182A 
35 

36 (ix) TELECOMMUNICATION INFORMATION: 

37 (A) TELEPHONE: 617-876-1170 

38 (B) TELEFAX: 617-876-5851 
39 
40 

41 (2) INFORMATION FOR SEQ ID NO:l: 
42 

43 (i) SEQUENCE CHARACTERISTICS: 

44 (A) LENGTH: 23 amino acids 

45 (B) TYPE: amino acid 

46 (C) STRANDEDNESS: single 

47 (D) TOPOLOGY: unknown 
48 

49 (ii) MOLECULE TYPE: peptide 
50 

51 (iii) HYPOTHETICAL: NO 
52 
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53 (iv) ANTI-SENSE: NO 

54 

55 (vi) ORIGINAL SOURCE: 

56 (F) TISSUE TYPE: Bone 
57 

58 

59 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 

60 

61 Arg His Glu Leu Tyr Val Ser Phe Gin Asp Leu Gly Trp Leu Asp Trp 

62 1 5 10 15 
63 

64 Val He Ala Pro Gin Gly Tyr 

65 20 
66 

67 (2) INFORMATION FOR SEQ ID NO: 2: 
68 

69 (i) SEQUENCE CHARACTERISTICS: 


70 (A) LENGTH: 18 amino acids 

71 (B) TYPE: amino acid 

72 (C) STRANDEDNESS: single 

73 (D) TOPOLOGY: unknown 
74 


75 (ii) MOLECULE TYPE: peptide 

76 

77 (iii) HYPOTHETICAL: NO 

78 

79 (iv) ANTI-SENSE: NO 

80 

81 (v) FRAGMENT TYPE: internal 

82 

83 (vi) ORIGINAL SOURCE: 

84 (A) ORGANISM: Bos taurus 

85 (F) TISSUE TYPE: Bone 
86 

87 

88 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

89 

90 Leu Ser Ala Thr Ser Val Leu Tyr Tyr Asp Ser Ser Asn Asn Val He 

91 1 5 10 15 
92 

93 Leu Arg 

94 

95 

96 (2) INFORMATION FOR SEQ ID NO: 3: 
97 

98 (i) SEQUENCE CHARACTERISTICS: 


99 (A) LENGTH: 7 amino acids 

100 (B) TYPE: amino acid 

101 (C) STRANDEDNESS: single 

102 (D) TOPOLOGY: unknown 
103 


104 (ii) MOLECULE TYPE: peptide 
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(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Bos taurus 
(F) TISSUE TYPE: Bone 


(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

Ala Cys Cys Ala Pro Thr Lys 
1 5 

(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Bos taurus 
(F) TISSUE TYPE: Bone 


(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 

Thr Asn Glu Leu Pro Pro Pro Asn Lys Leu Pro Gly lie Phe Asp Asp 
1 5 10 15 

Val His Gly Ser His Gly Arg 
20 

(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 80 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
(iii) HYPOTHETICAL: NO 
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(iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Bos taurus 

(vii) IMMEDIATE SOURCE: 

(B) CLONE: acc30 

(viii) POSITION IN GENOME: 

(C) UNITS: bp 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 25.. 57 


(xi) SEQUENCE DESCRIPTION: SEQ ID NO:5: 

GGATCCGCGT GCTGTGCTCC GACC AAG CTG AGC GCC ACC TCC GTG CTC TAC 51 

Lys Leu Ser Ala Thr Ser Val Leu Tyr 
1 5 

TAC GAC AGCAGCAACA ATGTAATTCT AGA 80 
Tyr Asp 
10 


(2) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

Lys Leu Ser Ala Thr Ser Val Leu Tyr Tyr Asp 
15 10 


(2) INFORMATION FOR SEQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 199 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
(iii) HYPOTHETICAL: NO 
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(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Bos Taurus 

(vii) IMMEDIATE SOURCE: 

(A) LIBRARY: Bovine genomic 

(B) CLONE: Lambda 9800-10 

(viii) POSITION IN GENOME: 

(C) UNITS: bp 

(ix) FEATURE: 

(A) NAME/KEY: exon 

(B) LOCATION: 30.. 199 

(ix) FEATURE: 

(A) NAME/KEY: intron 

(B) LOCATION: 1. .29 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 30.. 179 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 

TGCCCGCTGC CCCCTCCCGC CCCCGCCAG GTG CAC CTG CTG AAG CCG CAC GCG 53 

Val His Leu Leu Lys Pro His Ala 
1 5 

GTC CCC AAG GCG TGC TGC GCG CCC ACC AAG CTG AGC GCC ACT TCC GTG 101 

Val Pro Lys Ala Cys Cys Ala Pro Thr Lys Leu Ser Ala Thr Ser Val 
10 15 20 

CTC TAC TAC GAC AGC AGC AAC AAC GTC ATC CTG CGC AAG CAC CGC AAC 149 
Leu Tyr Tyr Asp Ser Ser Asn Asn Val lie Leu Arg Lys His Arg Asn 
25 30 35 40 

ATG GTG GTC CGC GCC TGC GGC TGC CAC TGAGGCCCCA ACTCCACCGG 196 
Met Val Val Arg Ala Cys Gly Cys His 

45 50 

CAG 199 


(2) INFORMATION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 49 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 
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261 (ii) MOLECULE TYPE: protein 

262 

263 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 

264 

265 Val His Leu Leu Lys Pro His Ala Val Pro Lys Ala Cys Cys Ala Pro 

266 1 5 10 15 
267 

268 Thr Lys Leu Ser Ala Thr Ser Val Leu Tyr Tyr Asp Ser Ser Asn Asn 

269 20 25 30 
270 

271 Val He Leu Arg Lys His Arg Asn Met Val Val Arg Ala Cys Gly Cys 

272 35 40 45 
273 

274 His 
275 
276 
277 

278 (2) INFORMATION FOR SEQ ID NO:9: 
279 

280 (i) SEQUENCE CHARACTERISTICS: 

281 (A) LENGTH: 172 base pairs 

282 (B) TYPE: nucleic acid 

283 (C) STRANDEDNESS: double 

284 (D) TOPOLOGY: linear 
285 

286 (ii) MOLECULE TYPE: DNA (genomic) 

287 

288 (iii) HYPOTHETICAL: NO 

289 

290 (vi) ORIGINAL SOURCE: 

291 (A) ORGANISM: Bos taurus 
292 

293 (vii) IMMEDIATE SOURCE: 

294 (A) LIBRARY: Bovine genomic 

295 (B) CLONE: Lambda 9800-10 
296 

297 (viii) POSITION IN GENOME: 

298 (C) UNITS: bp 
299 

300 (ix) FEATURE: 

301 (A) NAME/KEY: exon 

302 (B) LOCATION: 51.. 161 
303 

304 (ix) FEATURE: 

305 (A) NAME/KEY: intron 

306 (B) LOCATION: 1..50 
307 

308 (ix) FEATURE: 

309 (A) NAME/KEY: intron 

310 (B) LOCATION: 162.. 172 
311 

312 (ix) FEATURE: 
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313 (A) NAME /KEY: CDS 

314 (B) LOCATION: 51 • .161 
315 

316 

317 (xi) SEQUENCE DESCRIPTION: SEQ ID N0:9: 

318 

319 GGGGTGGGAG GGCACGTGGA TGGGACTCAC CTTCTCCCAC TACCCCCCAG GAC TGG 56 

320 Asp Trp 

321 1 
322 

323 GTC ATC GCC CCC CAA GGC TAG TCA GCC TAT TAC TGT GAA GGG GAG TGC 104 

324 Val lie Ala Pro Gin Gly Tyr Ser Ala Tyr Tyr Cys Glu Gly Glu Cys 

325 5 10 15 
326 

327 TCC TTC CCG CTG GAC TCC TGC ATG AAC GCC ACC AAC CAC GCC ATC CTG 152 

328 Ser Phe Pro Leu Asp Ser Cys Met Asn Ala Thr Asn His Ala lie Leu 

329 20 25 30 
330 

331 CAG TCC CTG GTCAGTACCT C 172 

332 Gin Ser Leu 

333 35 
334 

335 

336 (2) INFORMATION FOR SEQ ID NO: 10: 
337 

338 (i) SEQUENCE CHARACTERISTICS: 

339 (A) LENGTH: 37 amino acids 

340 (B) TYPE: amino acid 

341 (D) TOPOLOGY: linear 
342 

343 (ii) MOLECULE TYPE: protein 

344 

345 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 

346 

347 Asp Trp Val lie Ala Pro Gin Gly Tyr Ser Ala Tyr Tyr Cys Glu Gly 

348 1 5 10 15 
349 

350 Glu Cys Ser Phe Pro Leu Asp Ser Cys Met Asn Ala Thr Asn His Ala 

351 20 25 30 
352 

353 lie Leu Gin Ser Leu 

354 35 
355 

356 (2) INFORMATION FOR SEQ ID NO: 11: 
357 

358 (i) SEQUENCE CHARACTERISTICS: 

359 (A) LENGTH: 119 base pairs 

360 (B) TYPE: nucleic acid 

361 (C) STRANDEDNESS: double 

362 (D) TOPOLOGY: linear 
363 

364 (ii) MOLECULE TYPE: DNA (genomic) 
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(iii) HYPOTHETICAL: NO 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Bos taurus 

(vii) IMMEDIATE SOURCE: 

(A) LIBRARY: Bovine genous 

(B) CLONE: Lambda 9800-10 

(viii) POSITION IN GENOME: 

(C) UNITS: bp 

(ix) FEATURE: 

(A) NAME/KEY: exon 

(B) LOCATION: 20.. 99 

(ix) FEATURE: 

(A) NAME/KEY: intron 

(B) LOCATION: 1..19 

(ix) FEATURE: 

(A) NAME/KEY: intron 

(B) LOCATION: 100.. 119 

(ix) FEATURE: 

(A) NAME/KEY: CDS 

(B) LOCATION: 22.. 99 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 

CCCTTGCGTG TCCCCGCAGA C GAC GTC CAC GGC TCC CAC GGC CGG CAG GTG 51 

Asp Val His Gly Ser His Gly Arg Gin Val 
15 10 

TGC CGT CGG CAC GAG CTG TAC GTG AGC TTC CAG GAC CTG GGC TGG CTG 99 
Cys Arg Arg His Glu Leu Tyr Val Ser Phe Gin Asp Leu Gly Trp Leu 
15 20 25 

GTGAGTTCCG ACTCTCCTTT 119 


(2) INFORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
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417 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

418 

419 Asp Val His Gly Ser His Gly Arg Gin Val Cys Arg Arg His Glu Leu 

420 1 5 10 15 
421 

422 Tyr Val Ser Phe Gin Asp Leu Gly Trp Leu 

423 20 25 
424 

425 (2) INFORMATION FOR SEQ ID NO:13: 
426 

427 (i) SEQUENCE CHARACTERISTICS: 

428 (A) LENGTH: 1003 base pairs 

429 (B) TYPE: nucleic acid 

430 (C) STRANDEDNESS: double 

431 (D) TOPOLOGY: circular 
432 

433 (ii) MOLECULE TYPE: cDNA to mRNA 

434 

435 (iii) HYPOTHETICAL: NO 

436 

437 (vi) ORIGINAL SOURCE: 

438 (A) ORGANISM: Homo sapiens 

439 (F) TISSUE TYPE: Human Heart 
440 

441 (vii) IMMEDIATE SOURCE: 

442 (A) LIBRARY: Human heart cDNA library stratagene catalog 

443 #936208 

444 (B) CLONE: hH38 
445 

446 (viii) POSITION IN GENOME: 

447 (C) UNITS: bp 
448 

449 (ix) FEATURE: 

450 (A) NAME/KEY: CDS 

451 (B) LOCATION: 8.. 850 
452 

453 (ix) FEATURE: 

454 (A) NAME/KEY: mat_peptide 

455 (B) LOCATION: 427.. 843 
456 

457 (ix) FEATURE: 

458 (A) NAME/KEY: mRNA 

459 (B) LOCATION: 1..997 
460 

461 

462 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 

463 

464 GAATTCC GAG CCC CAT TGG AAG GAG TTC CGC TTT GAC CTG ACC CAG ATC 49 

465 Glu Pro His Trp Lys Glu Phe Arg Phe Asp Leu Thr Gin lie 

466 -139 -135 -130 
467 

468 CCG GCT GGG GAG GCG GTC ACA GCT GCG GAG TTC CGG ATT TAC AAG GTG 97 
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4fiQ 

Pro Ala Gly 

Glu 

Ala 

Val 

Thr 

Ala 

Ala 

Glu Phe Arg 

He 

Tvr 

Lys 

Val 


470 

-125 




-120 




-115 




-110 


471 

*S / X 


















472 


AGP 

ATP 

PAP 

CTG 

CTC 

AAP 

AGG 

APP 

CTC 

CAC 

GTC 

AGC 

ATG 

TTC 

CAG 

145 

471 

* A. KJ 

Ser 

Tip 

His 

Leu 

Leu 

Asn 

Arg 

Thr 

Leu 

His 

Val 

Ser 

Met 

Phe 

Gin 


474 





-105 




-100 




-95 



475 


















476 

GTG 

OTP 

U X I* 

PAG 

GAG 

PAG 

TPP 

AAP 

AGG 

GAG 

TPT 

GAP 
WAV* 

TTG 

TTC 

TTT 

TTG 

GAT 

193 

477 

Val 

Val 

gi n 

Glu 

Gl n 

Vjr X 1 1 

OCX 

Asn 

Arg 

Glu 

Ser 

Asp 

Leu 

Phe 

Phe 

Leu 

Asp 


47ft 




-90 





-85 





-80 




479 


















480 

OX X 

CAG 

ACG 

CTC 

PGA 

GPT 

GGA 

GAC 

GAG 

GGP 

TGG 

X VJV7 

CTG 

GTG 

CTG 

GAT 

GTC 

241 

481 

Leu 

Gin 

Thr 

Leu 

A Y*fT 
m y 

Ala 
nxa 

Glv 
\jxy 

Asp 

Glu 

Glv 

Tm 

xx y 

Leu 

Val 

Leu 

Aso 

Val 


4ft2 



-75 





-70 





-65 





483 

*t w J 


















484 

Awn 

GCA 

GCC 

AGT 
nux 

pap 

TPP 

TGG 
x o\j 

TTG 

X X w 

CTG 

AAG 
AAw 

PGT 

CAC 

AAG 

GAC 

CTG 

GGA 

289 

485 
t> «j 

Thr 

X 11X 

Ala 

Ala 

Ser 

Asn 

Pvfl 

w jr 0 

T»*n 
xxvp 

Leu 

Leu 

Lys 

Arg 

His 

Lys 

Asp 

Leu 

Glv 


400 


-60 





—55 





-50 






487 


















488 
too 


CGC 

CTC 

TAT 
xnx 

GTG 

GAG 

APT 
nO 1 

GAG 

GAT 
wnx 

GGG 

PAP 

AGP 
now 

GTG 

GAT 

CCT 

GGC 

337 

489 

H07 

JjCU 

Arg Leu 

xyr 

v a x 

Glu 

Thr 

X I IX 

Glu 
uxu 

Ann 
no Ly 

Glv 
v»xy 

Hia 

Ser 

Val 

Asp 

Pro 

Glv 


4QO 

— 45 





— 40 





— 15 





-30 


491 


















492 

ptg 

GCC 

GGC 

CTG 

PTG 
Liu 

GGT 

PAA 
wnn 

CGG 

GCC 

PPA 

PGC 

TCC 

CAA 

CAG 

CCT 

TTC 

385 

493 

Leu 

Ala Gly 


Leu 

Glv 
oxy 

Gin 

m y 

Ala 

nx a 

Pro 

Arg 

Ser 

Gin 

Gin 

Pro 

Phe 


494 





—25 





-20 





-15 



495 


















496 

GTG 

GTC 

ACT 

TTC 

X XV* 

TTP 

AGG 

GPP 

AGT 

CCG 

AGT 
nv x 

PCC 

ATC 

CGC 

ACC 

CCT 

CGG 

433 

497 

Val 

Val 

Thr 

Phe 

Phe 

Arg 

Ala 

Ser 

Pro 

Ser 

Pro 

He 

Arg 

Thr 

Pro 

Arc 


498 

H70 




-10 

X \J 





-5 





1 




499 


















500 

GCA 

GTG 

AGG 

CCA 

CTG 

AGG 

AGG 

AGG 

CAG 

CCG 

AAG 

AAA 

AGC 

AAC 

GAG 

CTG 

481 

501 

Ala 

Val Arg 

Pro 

Leu 

Aro 

Arg 

Arg 

Gin 

Pro 

Lvs 

Lvs 

Ser 

Asn 

Glu 

Leu 


9 V A 


5 





10 

XV 





15 






503 


















504 

J v *x 

CCG 

CAG 

GCC 

AAP 

PGA 

PTP 
wXw 

CCA 

GGG 

ATC 

TTT 

XXX 

GAT 

GAC 

GTC 

CAC 

GGC 

TCC 

529 

505 

Pro 

Gin 

Ala 

A an 
noil 

Arg 

Leu 

Pro 

Glv 

i»xy 

Tie 

x xe 

Phe 

Asp 

Asp 

Val 

His 

Glv 

Ser 


506 

9 V o 

20 





25 





30 





35 


507 


















508 

PAP 

GGC 

CGG 

CAG 

GTC 

TGC 

PGT 

CGG 

CAC 

GAG 

CTC 

TAC 

GTC 

AGC 

TTC 

CAG 

577 

509 

His 

Gly Arg 

Gin 

Val 

Cys 

Arg 

Arg 

His 

Glu 

Leu 

Tyr 

Val 

Ser 

Phe 

Gin 


51 O 





40 





45 





50 



511 


















512 

GAC 

CTT 

GGC 

TGG 

CTG 

GAC 

TGG 

GTC 

ATC 

GCC 

CCC 

CAA 

GGC 

TAC 

TCA 

GCC 

625 

513 

Asp 

Leu 

Gly 

Trp 

Leu 

Asp 

Trp 

Val 

He 

Ala 

Pro 

Gin 

Gly 

Tyr 

Ser 

Ala 


514 




55 





60 





65 




515 


















516 

TAT 

TAC 

TGT 

GAG 

GGG 

GAG 

TGC 

TCC 

TTC 

CCG 

CTG 

GAC 

TCC 

TGC 

ATG 

AAC 

673 

517 

Tyr 

Tyr 

Cys 

Glu 

Gly 

Glu 

Cys 

Ser 

Phe 

Pro 

Leu 

Asp 

Ser 

Cys 

Met 

Asn 


518 



70 





75 





80 





519 


















520 

GCC 

ACC 

AAC 

CAC 

GCC 

ATC 

CTG 

CAG 

TCC 

CTG 

GTG 

CAC 

CTG 

ATG 

AAG 

CCA 

721 
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Ala Thr Asn His Ala lie Leu Gin Ser Leu Val His Leu Met Lys Pro 
85 90 95 

AAC GCA GTC CCC AAG GCG TGC TGT GCA CCC ACC AAG CTG AGC GCC ACC 769 
Asn Ala Val Pro Lys Ala Cys Cys Ala Pro Thr Lys Leu Ser Ala Thr 
100 105 110 115 

TCT GTG CTC TAC TAT GAC AGC AGC AAC AAC GTC ATC CTG CGC AAG CAC 817 
Ser Val Leu Tyr Tyr Asp Ser Ser Asn Asn Val lie Leu Arg Lys His 
120 125 130 

CGC AAC ATG GTG GTC AAG GCC TGC GGC TGC CAC TGAGTCAGCC CGCCCAGCCC 870 
Arg Asn Met Val Val Lys Ala Cys Gly Cys His 
135 140 

TACTGCAGCC ACCCTTCTCA TCTGGATCGG GCCCTGCAGA GGCAGAAAAC CCTTAAATGC 930 

TGTCACAGCT CAAGCAGGAG TGTCAGGGGC CCTCACTCTC GGTGCCTACT TCCTGTCAGG 990 

CTTCTGGGAA TTC 1003 


(2) INFORMATION FOR SEQ ID NO: 14: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 281 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 

Glu Pro His Trp Lys Glu Phe Arg Phe Asp Leu Thr Gin lie Pro Ala 
-139 -135 -130 -125 

Gly Glu Ala Val Thr Ala Ala Glu Phe Arg lie Tyr Lys Val Pro Ser 
-120 -115 -110 

He His Leu Leu Asn Arg Thr Leu His Val Ser Met Phe Gin Val Val 
-105 -100 -95 

Gin Glu Gin Ser Asn Arg Glu Ser Asp Leu Phe Phe Leu Asp Leu Gin 
-90 -85 -80 

Thr Leu Arg Ala Gly Asp Glu Gly Trp Leu Val Leu Asp Val Thr Ala 
-75 -70 -65 -60 

Ala Ser Asp Cys Trp Leu Leu Lys Arg His Lys Asp Leu Gly Leu Arg 
-55 -50 -45 

Leu Tyr Val Glu Thr Glu Asp Gly His Ser Val Asp Pro Gly Leu Ala 
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573 -40 -35 -30 

574 

575 Gly Leu Leu Gly Gin Arg Ala Pro Arg Ser Gin Gin Pro Phe Val Val 

576 -25 -20 -15 
577 

578 Thr Phe Phe Arg Ala Ser Pro Ser Pro lie Arg Thr Pro Arg Ala Val 

579 -10 -5 1 5 
580 

581 Arg Pro Leu Arg Arg Arg Gin Pro Lys Lys Ser Asn Glu Leu Pro Gin 

582 10 15 20 
583 

584 Ala Asn Arg Leu Pro Gly lie Phe Asp Asp Val His Gly Ser His Gly 

585 25 30 35 
586 

587 Arg Gin Val Cys Arg Arg His Glu Leu Tyr Val Ser Phe Gin Asp Leu 

588 40 45 50 
589 

590 Gly Trp Leu Asp Trp Val lie Ala Pro Gin Gly Tyr Ser Ala Tyr Tyr 

591 55 60 65 
592 

593 Cys Glu Gly Glu Cys Ser Phe Pro Leu Asp Ser Cys Met Asn Ala Thr 

594 70 75 80 85 
595 

596 Asn His Ala lie Leu Gin Ser Leu Val His Leu Met Lys Pro Asn Ala 

597 90 95 100 
598 

599 Val Pro Lys Ala Cys Cys Ala Pro Thr Lys Leu Ser Ala Thr Ser Val 

600 105 110 115 
601 

602 Leu Tyr Tyr Asp Ser Ser Asn Asn Val lie Leu Arg Lys His Arg Asn 

603 120 125 130 
604 

605 Met Val Val Lys Ala Cys Gly Cys His 

606 135 140 
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